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Claims 

1 . An oral composition characterized by incorporating oil-soluble extract of licorice or 
plants of the same family. 

2. The oral composition according to the description of Claim 1, in which said oil-soluble 
extract and 1-menthol or 1-carvone are incorporated. 

3. The oral composition according to the description of Claim 1 or 2, in which said oil- 
soluble extract is glabridin or glabrene. 

4. The oral composition according to the description of Claim 1 or 2, in which said oil- 
soluble extract is licochalcone A or licochalcone B. 

5. The oral composition according to the description of Claim 1 or 2, in which said oil- 
soluble extract is licocoumarone. 
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Detailed explanation of invention 
Industrial application field 

This invention pertains to an oral composition such as toothpaste, mouthwash and paste 
that can inhibit pathological bacteria which causes cavities and periodontal disease and are useful 
for preventing and treating cavities or periodontal disease. 

Prior art and objective 

Cavities and periodontal disease are infectious diseases caused by certain kinds of oral 
bacteria, and Streptococcus mutans can be cited as the typical candidate of bacteria which causes 
cavities, while Gram-negative bacteria represented by Bacteroides gingivalis is one that causes 
periodontal disease. From this viewpoint, efforts to use antibacterial agents to inhibit the 
pathological bacteria have been attempted as a means to prevent and treat cavities and 
periodontal disease. Conventionally, synthetic antibacterial agents such as chlorhexidine and 
cetylpyridinium chloride had been incorporated in toothpaste or mouthwash and positive effects 
were verified. 

However, from the viewpoint of safety, using antibacterial agents from natural sources is 
considered more preferable if the above products are used on a long-term basis or taking into 
consideration the oral adaptability. Yet, there have been insufficient investigations on natural 
antibacterial agents against oral pathological bacteria. 

Accompanying the progress in research in recent years concerning licorice extract, many 
useful effects were discovered for the oil-soluble fractions containing various flavonoids, 
including antioxidation effect (Japanese Kokai Patent Application No. Sho 58[1983]-2 17583), 
enzyme-inhibiting effect (Japanese Kokai Patent Application No. Hei 1[1989]-149706) and 
antibacterial effect (Japanese Kokai Patent Application No. Sho 59[1984]-46210), indicating 
some antibacterial effect was investigated. However, with respect to the antibacterial effect, 
regarding the area of bacterial type that has been investigated so far, the antibacterial effect was 
rather low against Gram-negative bacteria (Fragrance Journal, 6, 122-125 (1989)), and the effect 
against oral bacteria has never been investigated. Particularly, the effect against Gram-negative 
bacteria as the pathological bacteria for periodontal disease is completely unclear. 

Means to solve the problems 

Focusing on these aspects, the present inventors had conducted various investigations on 
the application of the oil-soluble extract of licorice in the prevention/treatment of periodontal 
diseases. As a result, it was discovered that the oil-soluble extract of licorice (hereafter called 
oil-soluble licorice extract) showed extremely potent antibacterial activity, albeit surprisingly, 
against Bacteroides gingivalis, which is a Gram-negative bacterium and a pathological bacterium 
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causing periodontal disease, that the antibacterial activity was significantly increased by adding a 
small amount of 1-menthol and/or 1-carvone to the oil-soluble licorice extract, and that not only 
for Bacteroides gingivalis, it also showed strong antibacterial activity against Streptococcus 
mutans as the bacterium causing cavities and Actinomyces viscosus as the bacterium causing 
gingivitis; thus, the present invention was achieved. 

In other words, the present invention aims to provide an oral composition characterized in 
that oil-soluble licorice extract is incorporated, and preferably, an oral composition in that said 
oil-soluble licorice extract and 1-menthol and/or 1-carvone are incorporated. The oral composition 
of the present invention significantly inhibits the bacteria which causes cavities and periodontal 
disease and is extremely useful for preventing and treating these diseases. 

The oil-soluble licorice extract utilized in the oral composition of the present invention is 
the oil-soluble extract obtained from licorice and the plants of the same family, for example, 
Glycyrrhiza glabra Linne, Glycyrrhiza inflata Batalin and Glycyrrhiza araleasis, and the extracts 
of the roots are particularly preferred. These oil-soluble licorice extracts had been found to 
contain glabridin, glabrene, licochalcone A, licochalcone B and licocoumarone as the active 
ingredients. As said oil-soluble licorice extract in the present invention, one or more of these 
active ingredients are incorporated at high concentration, for example, a content of 0.5 wt% or 
more based on dry weight of the extract, is preferably incorporated. Also, one or more isolated 
substances or concentrates of these active ingredients may be utilized as said oil-soluble licorice 
extract. 

In general, said oil-soluble licorice extract is obtained by extracting licorice or plants of 
the same family, and more preferably, the roots, with organic solvents such as methanol, ethanol, 
acetone, ethyl acetate or chloroform. The materials for extraction can be either raw or dried 
plants. Also, it can be the residue after extracting treatment of the plant with water to extract 
glycyrrhizin as a useful flavor material. The extraction operation in general is carried out by 
conventional extracting methods using organic solvents. 

In the present invention, said oil-soluble licorice extract is incorporated at 0.0005- 
10 wt%, and preferably 0.005-5 wt% based on dry weight, with respect to the total weight of the 
oral composition, which renders an expected effect. 

Furthermore, in the present invention, 1-menthol and/or 1-carvone are preferably 
incorporated as described previously, and by doing so, the antibacterial activity of the oil-soluble 
licorice extract is increased. A desirable increasing effect on the antibacterial activity is 
demonstrated when 1-menthol and 1-carvone are incorporated at 0.005-5 wt%, respectively, with 
respect to the total weight of the oral composition. If an excessive amount is incorporated, the 
flavor of the oral composition is affected, rendering it undesirable. 
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The oral composition of the present invention can be made into any form 
including.toothpaste, mouthwash, paste, chewing gum and candy by conventional methods, and 
there is no particular restriction regarding other blending components, and in general, materials 
that are incorporated in this type of composition all can be used. 

Application examples 

The present invention is further explained in detail below using application examples and 
test examples. 

A pplication Example 1 

Ten liters of anhydrous ethanol were added to 1 kg each of the roots of licorice- 
Glycyrrhiza glabra Linne and Mconce-Glycyrrhiza injlata Batalin, and extraction was carried out 
for 5 h under reflux. The obtained extract solution was concentrated under vacuum, respectively, 
followed by adding 10 L ethyl acetate to the residue after drying, and extraction was carried out 
for 5 h. Each of the obtained ethyl acetate extract solutions was concentrated under vacuum, 
followed by drying to yield about 30 g extract A and extract B, respectively. 

The rates of content of the typical flavonoids of extract A and extract B were quantified 
by HPLC, and the results are the following. 
Extract A; about 10% glabridin, about 3% glabrene 
Extract B: about 20% licochalcone A, about 1.5% licochalcone B 

Application Example 2 

Ten liters of a mixed solvent of hexane:ethanol = 2:1 was added to 2 kg of 
Mconce-Glycyrrhiza araleasis, and extraction was carried out for 2 h under vacuum to yield 
about 40 g extract C. 

Extract C contained about 2% licocoumarone as the representative flavonoid. 

Application Example 3 

A milled toothpaste having the following formula was prepared by incorporating oil- 
soluble licorice extract A and 1-carvone. 



Aluminum hydroxide 45% 

Carrageenan 0.5 

Sodium alginate 0.5 

Gelatin 0.3 

Propylene glycol 3.0 

Sorbitol solution 30 
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Sodium lauryl sulfate 1 2 

Lauryl diethanolamide 1 .5 

Sodium saccharin 0. 1 

Oil-soluble licorice extract A 0. 1 

1-Carvone 0.5 

Purified water Balance 

Total 100.0% 

Application Example 4 

A mouthwash having the following formula was prepared by incorporating oil-soluble 
licorice extract C and 1-menthol. 



Ethyl alcohol 


15.0% 


Sorbitol 


10.0 


Citric acid 


0.05 


Sodium citrate 


0.2 


Sodium benzoate 


0.2 


Sodium lauryl sulfate 


0.2 


Sodium saccharin 


0.05 


Blue #1 


0.001 


Oil-soluble licorice extract C 


0.02 


1-Menthol 


0.05 


Purified water 


Balance 


Total 


100.0% 



Application Example 5 

Chewing gum having the following formulation was prepared by a conventional method. 

Chewing gum base 20% 

Powder sugar 51.15 

Glucose 10 

Starch syrup 18 

Oil-soluble licorice extract B 0.05 

1-Menthol 0.8 

Total 100.0% 
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Application Example 6 

A hard candy having the following formulation was prepared by a conventional method. 



Granular sugar 46. 8% 

Starch syrup 52.34 

Citric acid 0.3 

Oil-soluble licorice extract A 0.03 

Oil-soluble licorice extract C 0.03 

1-Carvone 0.5 



Total 100.0% 
Test Example 1 

The minimum inhibitory concentrations (MIC) against 3 kinds of oral bacteria were 
determined for the oil-soluble licorice extracts A, B and C extracted in Application Examples 1 
and 2 as well as for 1-menthol and 1-carvone, by liquid medium dilution method using brain-heart 
infusion broth (BHI broth). Here, antibacterial agent cetylpyridium chloride was used as the 
positive control. Prepared bacterial suspension solution having about 10 cells/mL and the 
antibacterial agents prepared at various concentrations were mixed in the BHI broth, followed by 
anaerobic incubation (H 2 10%, C0 2 5%, N 2 85%) for 48 h at 37°C to evaluate the bacterial 
growth by the naked eye. The minimum concentration having no bacterial growth was 
determined as the MIC (ng/mL). Table 1 shows the result. 



Table 1 

®mr Witt- 
u-m o.7« so so ioo >aoi >«oo 

lEfiUSW 

V 11-11 0.39 11.5 *S 51 >800 >«• 
TUT 
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Ml 



Key: 1 Bacterial strain 

2 Cetylpyridinium chloride 

3 Oil-soluble licorice extract 

4 1-Menthol 

5 1-Carvone 

6 Streptococcus mutatis 
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Actinomyces viscosus 
Bacteroides gingivalis 

Minimum inhibitory concentration for growth 



Oil-soluble licorice extracts A, B and C all showed antibacterial activity in the range of 
3.13-100 ng/ml against the test bacteria. Particularly, they showed excellent antibacterial activity 
against the Gram-negative anaerobic bacterium, bacteroides gingivalis, at MIC of 
3.13-6.25 ng/mL. However, the activities were lower than that for cetylpyridinium chloride. On 
the other hand, 1-menthol and 1-carvone showed no antibacterial activity in the applied 
concentration range. 

Test Example 2 

The antibacterial activities of oil-soluble licorice extracts A and B against oral bacteria 
were investigated in the presence of flavor ingredients, 1-menthol and 1-carvone. Various 
concentrations of the licorice extracts were added to BHI broth containing 100 ng/mL or 
500 ng/mL of the flavor ingredients, and the bacterial growth was evaluated in the same manner 
as in Test Example 1 after transplanting and incubation of the bacteria. Table 2 shows the result. 
In the result, the minimum concentrations of the licorice extracts that exhibited antibacterial 
activity in the presence of each flavor ingredient were shown in jig/ml. 
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Table 2 
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1 


Flavor ingredient 


2 


Streptococcus mutans 


3 


Bacteroides gingivalis 


4 


Extract 


5 


Nonaddition 


6 


1-Menthol 


7 


1-Carvone 


8 


Anisaldehyde 


9 


Cinnamic aldehyde 


10 


Isoamyl acetate 


11 


Vanillin 


12 


Minimum concentration showing antibacterial activity 



As shown in Table 2, the antibacterial activities of licorice extracts A and B were 
significantly increased in the presence of 1-menthol and 1-carvone. Conversely, other fragrance 
ingredients did not show any effect on the antibacterial activities of the licorice extracts. 

Test Example 3 

A mouthwash (test product) was prepared by incorporating oil-soluble licorice extract C 
and 1-menthol, following the formulation in Application Example 4. On the other hand, a 
mouthwash (control product 1) incorporated with vanillin at the same concentration to replace 
1-menthol and a mouthwash (control product 2) without incorporating oil-soluble licorice extract 
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C were prepared, and the antibacterial activities were compared. Actinomyces viscosus T14V 
bacterial solution preincubated in BHI broth was added to a BHI agar medium that was sterilized 
by heating and cooled to 50°C, to give 10 7 cells/mL, which was then added to sterilized petri 
dishes 90 mm in diameter immediately at 10 mL each, followed by solidifying. Cylinders 8 mm 
in inside diameter and 10 mm in height were put on the plates, and the aforementioned 3 
mouthwashes were filled in them. Anaerobic incubation was then carried out for 48 h at 37°C, 
and the zones (inhibiting circles) showing no bacterial growth were determined to evaluate the 
antibacterial activities. Table 3 shows the result. 



As shown in Table 3, an inhibitory circle was not observed at all on control product 2, 
which did not contain oil-soluble licorice extract C. On the other hand, compared to control 
product 1 which showed an inhibitory circle only in the inner part of the cylinder, the test 
product incorporated with both oil-soluble licorice extract C and 1-menthol showed a large 
inhibitory circle, revealing potent antibacterial activity. 

Effect of the invention 

According to the present invention, an oral composition demonstrating excellent 
preventing and treatment effects against cavities and periodontal diseases can be obtained by 
incorporating natural antibacterial agents. 



Table 3 




Key: 1 
2 
3 



Test product 

Control product 

Diameter of inhibitory circle 
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